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(54) MULTILAYER PRINTED-WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the excellent adhesive strength 
of a conductor layer to an insulating layer and the reliability of the 
connection of a via hole by a method wherein the surface of the 
precedently formed conductor layer of an internal layer circuit is 
roughened and the surface of a part, which is electrically connected with 
the following conductor layer via the via hole, of the precedently formed 
conductor layer is formed into a glossy surface by a smoothing 
treatment. 

SOLUTION: First, if the surface of a conductor layer 1 is roughened 3, 
an anchoring effect is generated. As a result, as the adhesiveness of the 
layer 1 to a heat-resistant resin insulating layer 4, which is formed on 
the upper part of the layer 1, is improved, a crack, which is generated at 
the time of a laser processing or the like, can be prevented from being 
generated in the layer 1. However, on one hand, as seen a part, which is 
electrically connected with the following conductor layer 7 which is 
formed after the formation of the layer 1 through a via hole, of the layer 
1 in the relation between the layer 1 and the layer 7, the connection 
performance of the part is electrically deteriorated. Thereby, by 
performing a smoothing treatment 6 on at least one part of this part, the 
connection surface, which has the shape changed by a roughening treatment, of the layer 1 with the layer 7 and 
the surface, which is generated a chemical change, of the layer 1 are removed. As a result, if the layer 7 is 
electrically connected with the smooth surface of the layer 1, a reduction in the reliability of the connection of 
the via hole can be prevented from being generated. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a multilayer printed wiring board of form which electrically connects an inner layer circuit which 
consists of a conductor layer more than two-layer [ which was insulated by heat resistant resin layer ] mainly 
via a viahole, A multilayer printed wiring board, wherein said inner layer circuit precedes and a formed conductor 
layer serves as a glossy surface according to data smoothing in at least a part of portion which roughening 
treatment is performed to the surface and electrically connects via a backward conductor layer and a viahole. 
[Claim 2]The multilayer printed wiring board according to claim 1 which said viahole provides an opening in a 
heat resistant resin layer by laser beam machining, and forms a backward conductor layer and it comes to 
provide. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is a proposal about the method of manufacturing the multilayer printed 
wiring board excellent in the connection reliability about a multilayer printed wiring board and a manufacturing 
method for the same especially about the thing to which the conductor layer of an inner layer circuit is 
connected via a viahole (Interstitial Via Hole). 
[0002] 

[Description of the Prior Art]It is important for the conductor layer and insulating layer of a multilayer printed 
wiring board to have pasted up firmly. From this, the art for pasting up a conductor layer and an insulating layer 
firmly conventionally is proposed variously. For example, (1) The method of pasting up a conductor layer and an 
insulating layer firmly by oxidizing and roughening the surface of the copper which forms the conductor layer 
with alkaline sodium chlorite solution or permanganic acid. 

(2) With alkaline sodium chlorite solution, alkaline potassium persulfate solution, sulfuration curry sal-ammoniac 
solution, etc. The method of the indication to JP,64-8479,B which roughens the surface of a conductor layer and 
on which it oxidizes and the surface of the copper which forms the conductor layer is made into cupric oxide, 
and a conductor layer and an insulating layer are firmly pasted up by it by performing the post reduction. 

(3) Among JP,59-106918,A on which a conductor layer and an insulating layer are pasted up firmly are the 
method of an indication, etc. by forming the composite-coatings layer which contains the particles of the 
thermosetting resin stiffened beforehand on the surface of a conductor layer. 

[0003] 

[Problem(s) to be Solved by the Invention]However, the above (1) Since the surface of the conductor layer was 
covered by the copper acid ghost, the method had the fault that viahole connection reliability was low, when the 
upper layer and a lower layer conductor layer were joined via a viahole. Above (2) Although reduction removal of 
the copper acid ghost of the surface of a conductor layer is carried out, a method, Since the surface of a 
conductor layer was roughened, when it was going to form the upper conductor layer in a viahole by plating or 
sputtering, the opening remained easily in the joining interface and there was a problem that conduction 
resistance became high easily. Above (3) Although a method is the method of pasting up a conductor layer and 
an insulating layer firmly via the composite-coatings layer of a conductor layer surface, Since the composite- 
coatings layer formed on the surface of the conductor layer served as conduction resistance, when it was going 
to manufacture a multilayer printed wiring board by a viahole, there was a fault that the connection reliability of 
a viahole was low. 

[0004]In the multilayer printed wiring board which each conventional technology does not have a viahole or is 
manufactured by the non-build up method from this, it is an effective method. However, when manufacturing a 
multilayer printed wiring board with a viahole by the build up method, there were many faults as mentioned above 
and application was difficult. 

[0005]When the multilayer printed wiring board which has a viahole was manufactured by the build up method so 
that it may understand from the place explained above, the method for acquiring simultaneously the outstanding 
adhesive strength of a conductor layer and an insulating layer and viahole connection reliability was not 
proposed until now. However, since the multilayer printed wiring board, as for, a build up is carried out by the 
viahole can form the interlayer connection by a viahole in arbitrary positions, densification is possible for it, and 
the utilization was desired strongly. 
[0006] 

[Means for Solving the Problem]Then, as a result of this invention persons' inquiring wholeheartedly, it came to 
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develop a multilayer printed wiring board of gist composition like the next which can fully respond to a request 
like Namely, in a multilayer printed wiring board of form which electrically connects an inner layer circuit 

which consists of a conductor layer more than two-layer [ with which this invention was insulated by heat 
resistant resin layer ] mainly via a viahole, Said inner layer circuit precedes and a formed conductor layer is a 
multilayer printed wiring board, wherein at least a part of portion which roughening treatment is performed to the 
surface and electrically connects via a backward conductor layer and a viahole serves as a glossy surface by 
data smoothing. As for said viahole, it is desirable to provide an opening in a heat resistant resin layer by laser 
beam machining, to form a backward conductor layer and to come to be provided. 
[0007] 

[Embodiment of the Invention]The multilayer printed wiring board of this invention has at least the two-layer 
conductor layer insulated electrically by a heat-resistant-resin insulating layer, and constitutes it as follows 
about what each conductor layer electrically connects by a viahole. Namely, in order to improve adhesion with an 
insulating layer, roughening treatment is first performed to the whole surface, but the surface of the precedence 
conductor layer previously formed among said conductor layers. Data smoothing for at least the part of the 
portions electrically connected with the backward conductor layer formed later to abolish a roughened surface 
through a viahole is performed, and this roughened precedence conductor layer presents a glossy surface. 
[0008]Thus, the reason for having presupposed the surface of the precedence conductor layer that a glossy 
surface is established in the part on the basis of a roughened surface is as follows. That is, first, if the surface of 
a conductor layer is roughened, an anchor effect will arise fundamentally and the adhesive property of a 
conductor layer and the heat-resistant-resin insulating layer formed in this conductor layer upper part will be 
improved as that result. Since the side of the conductor layer of a inner layer will also be roughened especially, 
the crack which generates the interface of the side of a conductor layer and the heat resistant resin layer which 
are generated at the time of laser beam machining and heat psych as a starting point can be prevented. 
However, on the other hand, if it sees by a relation with the backward conductor layer formed later by a viahole, 
a connection performance will deteriorate electrically. Then, by [ of this portion ] performing data smoothing in 
part at least, he intends to remove the surface which the connecting face where shape changed with roughening 
treatment, and the chemical change produced, and it is. As a result, if the backward conductor layer later formed 
in the surface smoothed by doing in this way is electrically connected, the fall of the connection reliability of the 
viahole which was seen only in the case of the roughened surface can be suppressed to the minimum. 
[0009]Although the roughening treatment of an above-mentioned conductor layer surface can mention oxidation 
treatment, electrolytic treatment, etc., after oxidizing the surface of a conductor layer, the method of performing 
reduction processing is especially preferred. When said oxidation and reduction processing perform 
nonelectrolytic plating, they can prevent the phenomenon which a copper acid ghost dissolves in chloride acidity 
palladium tin solution to give catalyst nature, i.e., a halo phenomenon, and are the suitable roughening method in 
this invention. 

[0010]The area of the glossy surface where said data smoothing is performed may not be regulated by the area 
of said viahole, and may be larger than the area of a viahole, or may be small. The size of said viahole does not 
need to be regulated by the line width of a conductive pattern. As for the portion in which a viahole is not 
formed on the other hand, it is desirable to roughen most. 

[0011]As heat resistant resin which forms an insulating layer in this invention, It is desirable that it is at least 
one sort chosen from an epoxy resin, polyimide resin and epoxyacrylate resin, urethane acrylate resin, polyester 
resin, bismaleimide triazine resin, phenol resin, epoxy conversion polyimide resin, etc. 

[0012]Resin of entering [ which can form the crevice which can serve as an anchor for nonelectrolytic plating 
when performing nonelectrolytic plating ] a filler, To an oxidizer, in poorly soluble heat resistant resin Namely, 
"the mixture of a heat resistant resin particle with a mean particle diameter of 2-10 micrometers and heat- 
resistant-resin impalpable powder with a mean particle diameter of 2 micrometers or less", Or "the pseudo grain 
to which one sort is made to come to adhere even if the surface of a heat resistant resin particle with a mean 
particle diameter of 2-10 micrometers or less has little heat-resistant-resin impalpable powder with a mean 
particle diameter of 2 micrometers or less or non-subtlety powder with a mean particle diameter of 2 
micrometers or less either", Or the thing which made the heat-resistant particles of fusibility contain to the 
oxidizer which is chosen from among "floe which was made to condense heat-resistant-resin impalpable powder 
with a mean particle diameter of 2 micrometers or less, and was made into size with a mean particle diameter of 
2-10 micrometers" **, and which consists of one sort of things even if small [ either ] is desirable. It is 
preferred to use an epoxy resin as a photopolymer and a heat resistant resin particle as said heat-resistant 
poorly soluble resin. Resin of said entering a filler can form a crevice from a difference of the solubility to an 
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oxidizer by processing with oxidizers, such as chromic acid, chromate salt, a permanganate, and ozone. 
[0013]Next, an example of the manufacturing method of the multilayer printed wiring board of this invention is 
explained. In this invention, it is required to smooth this at least a part of precedence conductor layer 
electrically connected with the backward conductor layer which carries out roughening treatment of the surface 
of the precedence conductor layer which forms an inner layer circuit first, and is subsequently later formed 
through a viahole. 

[001 4] Although oxidation treatment, electrolytic treatment, etc. are mentioned, after this roughening treatment 
performs oxidation treatment, the method of performing reduction processing is preferred for it. As for this 
oxidation treatment, in the method of carrying out reduction processing, after oxidizing, it is preferred to be 
carried out using at least one sort of solutions chosen from alkaline sodium chlorite solution, alkaline potassium 
persulfate solution, potassium sulfide ammonium chloride NIUMU solution, etc. 

[0015]As for said reduction processing, it is desirable to be carried out using at least one sort of solutions 
chosen from formalin, hypophosphorous acid, sodium hypophosphite, hydrazine hydrate, hydrazine hydrochloride, 
hydrazine sulfate, hydrogenation boron sodium, N, and N'-trimethyl BORAZAN etc. 

[0016]In the method of performing reduction processing after oxidizing, oxidation treatment or reduction 
processing can be performed by applying to the portion which wants to process an oxidizer or a reducing agent, 
being immersed,' or spraying. 

[00 17] As for data smoothing in this invention, it is desirable that they are soft etching or sandblast treatment. 
Said soft etching "The mixed solution of a cupric chloride / chloride / cuprous chloride", "The mixed solution of 
ferrous chloride / ferric chloride / cupric chloride / cuprous chloride", At least a kind of solution chosen from 
"persulfate solution", "the mixed solution of hydrogen peroxide/sulfuric acid", "the alkali solution of copper 
ammonium complex salt", etc. is used, It smooths by carrying out by applying to the portion which carries out 
the smooth fault of these soft etching liquid, immersing a patchboard in soft etching liquid, or spraying soft 
etching liquid. 

[0018]Sandblasting is carried out by spraying the non-subtlety powder which uses as the main ingredients at 
least one sort chosen from silicon carbide, alumina, a silicon dioxide, etc. with carrier fluid, such as water. As for 
the diameter of said non-subtlety powder, it is desirable that it is 20 micrometers or less. 

[0019]Said smoothing may be after puncturing the hole which may carry out before forming an insulating layer, 
should form an insulating layer, and should serve as a viahole. When performing said smoothing before forming an 
insulating layer, after giving a mask to the portion which is not smoothed, it can carry out by applying said soft 
etching liquid to the portion which carries out data smoothing or carries out data smoothing. When carrying out 
an opening by laser beam machining like Example 4, melting and smoothing can be carried out by a laser beam. 
[0020]. [ whether the formation method of said heat-resistant-resin insulating layer applies the solution which is 
not hardened / of said heat resistant resin /, and ] Or after sticking the film of the semi hardened state of said 
heat resistant resin, it is desirable to be formed by performing curing treatment, in order to improve further 
adhesion with the conductor layer later formed in the surface of said heat-resistant-resin insulating layer, it may 
roughen or a coupling agent may be applied. As said coating method, methods, such as the roller coat method, a 
dip coating method, a spray coating method, the spinner coat method, the curtain coat method, and screen 
printing, are applicable. 

[0021]The opening for providing said viahole may make the position which may carry out exposure development, 
and may form a photopolymer, and provides a viahole beforehand stick the resin film in which the opening was 
formed, and may be formed with laser processing. Especially in the case of laser beam machining, the conductor 
layer of a inner layer receives a thermal shock, and become easy to generate a crack in a heat resistant resin 
layer with the interface of the side of a conductor layer, and a heat resistant resin layer as the starting point, 
but. In this invention, since the roughened layer is formed also in the conductor layer side, adhesion of the flank 
part of the conductor layer of a heat resistant resin layer and a inner layer is improved, and generating of such a 
crack can be prevented. 

[0022]Now, although the backward conductor layer which electrically connects with the conductor layer of 
precedence formation through said viahole can be formed by electrolysis plating, nonelectrolytic plating, vacuum 
evaporation, and weld slag, especially nonelectrolytic plating is preferred for it. At least one sort in non- 
electrolytic copper plating, unelectrolyzed gilding, unelectrolyzed silver plating, unelectrolyzed tinning, and 
electroless nickel plating can be used for this nonelectrolytic plating. In order to improve the adhesive property 
of said conductor layer and a heat-resistant-resin insulating layer, a coupling agent can also be applied on the 
surface of a conductor layer. 

[0023]As a substrate used for this invention, a plastic plate, a glass epoxy board, a glass polyimide substrate, an 
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alumina substrate, an aluminum nitride substrate, an aluminum substrate, an iron substrate, a polyimide film 
substrate, etc. can be used. 

[0024]In this invention, after being able to form a conductor circuit by the publicly known method performed 

about a printed wired board, for example, performing nonelectrolytic plating to a substrate, when performing the 

method and nonelectrolytic plating which etch a circuit, the method of forming a circuit directly, etc. may be 

applied. 

[0025] 

[Example] 

(Example 1) 

(1) glass epoxy copper clad laminate (the Toshiba Chemical make, a trade name: Toshiba TEKORAITO MEL-4) - 
- a photosensitive dry film (the E. I. du Pont de Nemours make.) Trade name: Liston 1051 was laminated, 
ultraviolet rays exposure was carried out through the mask film in which the desired conductor circuit pattern 
was drawn, and the picture was printed, subsequently — developing negatives by 1-1-1-trichloroethane and 

using a cupric-chloride etching reagent — un a conductor — after removing copper of a part, the dry film 

was exfoliated with the methylene chloride. This formed the patchboard which has the first pass conductor 
circuit 1 which consists of two or more conductive patterns on the substrate 2 ( drawing 1 (a)). 
[0026](2) 200 g of epoxy resin particles (the Toray Industries make, TOREPARU EP~B, mean particle diameter 
3.9 micrometers), Into the epoxy resin particle suspension distributed in 5 I. of acetone, stirring within a 
Henschel mixer (the product made from a Mitsui 3 pond chemical engineering machine, an FM10B type), the 
inside of the acetone solution in which the epoxy resin (the product made from the Mitsui petrochemistry, trade 
names, TA-1800) was dissolved at a rate of 30 g to 1 I. — epoxy resin powder (the Toray Industries make.) 
TOREPARU EP-B, mean particle diameter After making epoxy resin powder adhere to the above-mentioned 
epoxy resin particle surface by dropping the suspension which distributed 0.5-micrometer300 g, the above- 
mentioned acetone is removed, and it is after that. It heated at 150 ** and pseudo grain was created. The mean 
particle diameter of this pseudo grain is abbreviation. It is 4.3 micrometers. 

About 75 % of the weight existed in the range of **2 micrometers focusing on mean particle diameter. 

[0027]The acrylic ghost of cresol novolak type epoxy resin (the product made from oil-recovery shell, a trade 
name: Epicoat 180S) 50% (3) 60 weight sections, The acrylic ghost of a bisphenol A type epoxy resin (the 
product made from oil-recovery shell, a trade name: Epicoat 180 S) 50% 60 weight sections, Bisphenol A type 
epoxy resin (the product made from oil-recovery shell, a trade name: Epicoat 1001) They are 15 weight sections 
and the 2-methyl- 1 about 40 weight sections and diaryl terephthalate. - [4-(methyithio) phenyl] -2- 
**********************- 1 (the Ciba-Geigy make, a trade name: IRGACURE 907) Four weight sections, 
Imidazole (made in [ Shikoku Chemicals ], trade name:2P4MHZ) 4 weight section, and the above (2) Adding butyl 
Cellosolve, after mixing pseudo grain 50 created weight section. It is viscosity with a HOMODI spar agitator. It 
adjusted to 250cp, subsequently it kneaded with 3 rollers, and the solution of the photosensitive resin 
composition was created. 

[0028](4) Sodium chlorite of 60 g, 18 g of sodium hydroxide, 5 g of sodium phosphate, and 5 g of sodium 
carbonate were dissolved in water, it was referred to as 1 I., and the alkaline sodium chlorite solution was 
prepared. 

(5) 30 ml of formalin aqueous solution and 38-g KOH were dissolved in the water 11 30% of the weight, and 
alkaline reducing agent solution was prepared. 

(6) Above (1) It is created and is line width. The patchboard which has the 100-micrometer conductive pattern 1 
was immersed for 2 to 3 minutes into the alkaline sodium chlorite solution obtained at said process (4). 
Subsequently, said process (5) Into the prepared alkaline reducing agent solution, it was immersed for 15 minutes 
at 70 **, and the roughened surface 3 was formed on the surface of the conductive pattern ( drawing 1 (b)). 
[0029](7) Said process (3) After applying the solution of the prepared photosensitive resin composition using the 
knife coating machine and neglecting it by a horizontal state for 20 minutes, it was made to dry at 70 ** and the 
photopolymer insulating layer about 50 micrometers thick was formed. 

(8) Said process (7) The photomask film in which the black spot of lOOrnicrometerphi was printed is stuck to the 
patchboard which processed, and it is an ultrahigh pressure mercury lamp. It exposed by 500 mJ/cm . By 
carrying out the ultrasonic development of this with a chlorothene solution, it is on a patchboard. The opening 10 
used as the viahole of 100 micrometerphi was formed. Said patchboard is exposed by about 3000 mJ/cm with 
an ultrahigh pressure mercury lamp, and it is 1 hour and after that at further 100 **. The heat-resistant-resin 
insulating layer 4 which has the opening excellent in the dimensional accuracy equivalent to a photomask film 
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was formed by heat-treating at 150 ** for 10 hours. 

[0030](9) Rank second and it is chromic acid about a patchboard. After being immersed in the oxidizer which 
consists of 500-g/l solution for 15 minutes at 70 ** and forming the roughened surface 5 in the surface of the 
heat-resistant-resin insulating layer 4, it was immersed in the neutralized solution (the product made by 
SHIPUREI, PN-950), and rinsed ( drawing 1 (c)). 

(10) Said process (9) The patchboard which processed was immersed in the solution which contains 6% of 
sulfuric acid, and 10% of hydrogen peroxide, respectively for 3 minutes, soft etching was performed, and the 
smooth side 6 was formed in the conductive pattern ( drawing 1 (d)). 

(11) It is a palladium catalyst to the substrate 2 with which the heat-resistant-resin insulating layer 4 was 
roughened, (the product made by SHIPUREI, KYATAPOJITTO 44) Give, activate the surface of this resin 
insulating layer 4, and it is immersed in the non-electrolytic copper plating liquid of the presentation shown in 
Table 1 for 11 hours, The non-electrolytic copper plating film 7 with a thickness of 25 micrometers of a plating 
film was given ( drawing 1 (e)). 

[0031] 
[Table 1] 
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[0032](12) Above (1) After repeating each process of - (11) twice, it is the above (1) further. By performing a 
process, the wiring layer created the build up multilayer interconnection board (shown in drawing 1 (f)) of four 
layers. 

[0033](Example 2) 

(1) an epoxy resin particle (the Toray Industries make, TOREPARU EP-B, mean particle diameter 0.5 
micrometer) is inserted in in hot air drying equipment — at 180 **, it heat-treated for 3 hours and condensation 
combination was carried out. After making it distribute in acetone and cracking this epoxy resin particle that 
carried out condensation combination with a ball mill for 5 hours, it classified using the pneumatic elutriation 
machine and floe was created. The mean particle diameter of this floe is abbreviation. It is 3.5 micrometers. 
About 68 % of the weight existed in the range of **2 micrometers focusing on mean particle diameter. 

[0034](2) 75% acrylic ghost 50 weight section of cresol novolak type epoxy resin (the Nippon Kayaku make, trade 
name:EOCN-103S), Bisphenol A type epoxy resin (Dow Chemical make and trade name:DER661) 50 weight 
section, dipentaerythritol hexaacrylate — 25 weight sections and benzyl alkyl ketal (the Ciba-Geigy make.) Trade 
name: IRGACURE 6515 weight section, imidazole (made in [ Shikoku Chemicals ], trade name:2P4MHZ) 6 weight 
section, and said process (1) Adding butyl Cellosolve, after mixing floe 50 created weight section. It is viscosity 
with a HOMODI spar agitator. It prepared to 250cp, and subsequently it kneaded with 3 rollers and the solution 
of the photosensitive resin composition was prepared. 

[0035](3) Process (1) of said Example 1 To the substrate 2 ( drawing 2 (a)) with the conductive pattern 1 which 
has obtained line width 100 mum. ** of said Example 1 (4) - (6) After performing processing to each process and 
forming the roughened surface 3 in the conductive pattern 1 ( drawing 2 (b)) t Said process (2) After applying the 
solution of the prepared photosensitive resin composition using the knife coating machine and neglecting it by a 
horizontal state for 20 minutes, it was made to dry at 70 ** and the photopolymer insulating layer about 50 
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micrometers thick was formed ( drawing 2 (c)). 

[0036](4) Said process (3) To the obtained patchboard, it is a process (8) of Example 1. Same operation is 
performed, The heat-resistant-resin insulating layer 4 which has the viahole 10 50 micrometers in diameter is 
formed, Process (9) of Example 1 After processing and forming the roughened surface 5 in the surface of the 
heat-resistant-resin insulating layer 4, Inorganic particle (the Nissan Chemical Industries make, snow textile ST- 
30, particle diameter of 10-20 micrometers) 10-20 micrometers in diameter By distributing in water and spraying 
this on a patchboard from the nozzle 14, the field exposed by said opening 10 was ground, and the smooth field 6 
was formed ( drawing 2 (d)). 

[0037](5) By carrying out the process (1 1) of said Example 1, the non-electrolytic copper plating film 7 was 
formed ( drawing 2 (e)). 

(6) Above (1) - (5) It repeats twice [ further ] and, subsequently is a process (1) of said Example 1. By carrying 
out, the wiring layer created the build up multilayer interconnection board ( drawin g 2 (f)) of four layers. 
[0038](Example 3) 

(1) 50% acrylic ghost of phenol aralkyl type epoxy resin 100 weight sections, diary! terephthalate 15 weight 
section, 2-methyl- 1 - [4-(methylthio) phenyl] -2-morpholino ********- 1(Ciba~Geigy make, trade 
name:2P4MHZ)4 weight section, Epoxy resin powder (Toray Industries make, TOREPARU EP-B, mean particle 
diameter 3.9 micrometers) 10 weight section with large particle diameter, And butylcarbitol is added to what 
consists of epoxy resin powder (Toray Industries make, TOREPARU EP-B, mean particle diameter 0.5 
micrometer) 25 weight section with small particle diameter, and it is viscosity with a HOMODI spar dispersion 
machine. It prepared to 250cp, subsequently it kneaded with 3 rollers, and the solution of the photosensitive 
resin composition was created. 

[0039](2) Process (1) of said Example 1 To the patchboard ( drawing 3 (a)) which has the conductive pattern 1 of 
obtained line width 100 mum. Said example 1 (4) - (6) Process each process and the roughened surface 3 is 
formed, The mask film in which the black spot is printed was stuck in the position which laminates a 
photosensitive dry film (the E. I. du Pont de Nemours make, a trade name: Liston 1051), and forms a viahole on 
the obtained patchboard, and ultraviolet rays exposure was carried out to it Subsequently, negatives were 
developed using chlorothene and the resist 10 to soft etching was formed ( drawing 3 (b)), subsequently (10) of 
Example 1 was operated and the smooth side 6 was formed by etching ( drawing 3 (c)). The conditions of this 
example are shown in Table 2 about line width, the diameter of a viahole, and the diameter of the black spot of a 
mask film. 
[0040] 
[Table 2] 



No. 


1 2 3 4 5 6 7 


»iPB (Am) 


50 50 100 100 100 100 100 








100 100 80 80 40 100 100 


(Mm) 






25 50 40 80 80,100 50 


(Mm) 





[0041]Above (1) After applying the solution of the prepared photosensitive resin composition using the knife 
coating machine and neglecting it by a horizontal state for 20 minutes, it was made to dry at 70 ** and the 
photopolymer insulating layer about 50 micrometers thick was formed. 

(3) Said process (2) To the obtained patchboard, it is a process (8) of Example 1. Process (9) By carrying out, 
The non-electrolytic copper plating film 7 was given by forming the roughened surface 5 in the surface of the 
resin insulating layer 4 made from a heatproof, and subsequently processing the process (1 1) of Example 1 
( drawing 3 (d)) ( drawing 3 (e)). 

(4) Said process (1) - (3) Twice [ further ], repeatedly, it ranks second and is a process (1) of Example 1. By 
carrying out, the wiring layer created the build up multilayer interconnection board ( drawing 3 (f)) of four layers. 
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the mimetic diagram of the viahole obtained by the conditions of No.2 [ given in Table 2 ] - 7 — drawing 4 [ of a 
drawing ] (a) - (f) It is shown. 
[0042](Example 4) 

(I) Phenol novolak type epoxy resin (the product made from oil-recovery shell, a trade name: 60 weight section) 
Bisphenol A type epoxy resin (the product made from oil-recovery shell: E-1001) 40 weight sections, Imidazole 
hardening agent (made in [ Shikoku Chemicals ], trade name:2P4MHZ) 4 weight section, Butylcarbitol is added to 
what consists of epoxy resin powder (Toray Industries make trade name: TOREPARU EP-B, mean particle 
diameter of 0.5 micrometer) 25 weight section with large particle diameter, and it is viscosity with a HOMODI 
spar dispersion machine. It prepared to 250cp, and, subsequently kneaded with 3 rollers, and the adhesives 
solution was created. 

[0043](2) It ranked second, photo etching of the surface copper foil of a product made from ceramics double- 
sided copper-clad laminate sheet was carried out with the conventional method, and the patchboard ( drawing 5 
(a)) whose line width of the conductive pattern 1 is 50 micrometers was obtained. 

(3) Subsequently, it is a process (4) of said Example 1 about the above-mentioned patchboard. The roughened 
surface 3 was formed in the surface of the conductive pattern 1 by being immersed in the obtained solution for 
2 to 3 minutes ( drawing 5 (b)). 

[0044](4) Said process (1) After applying the obtained adhesives solution to a front face by a roll coater, dry 
hardening was carried out by 150 ** by 100 ** for 5 hours for 1 hour, and the heat-resistant-resin insulating 
layer 4 was formed. 

(5) The portion which forms a viahole was irradiated with the C0 2 laser 11, and the opening 10 of diameter 100 
mum was formed in the heat-resistant-resin insulating layer 4. 

(6) Subsequently, it was immersed in chromic acid for 10 minutes, the roughened surface 5 was formed in the 
surface of said heat-resistant-resin insulating layer 4, and it washed after neutralization. 

(7) Subsequently, by carrying out operation indicated at the process (10) of Example 1, soft etching was 
performed and the smooth side 6 was formed in the conductive pattern exposed by the opening 10 ( drawing 5 
(d)>. 

[0045](8) The through hole 1 6 was formed with the conventional method. 

(9) The palladium catalyst (the product made by SHIPUREI, KYATAPOJITTO 44) was given to the substrate 2, 
and the surface of said heat-resistant-resin insulating layer 4 was activated. 

(10) It ranked second and the photosensitive dry film (the Sannopuko make, trade name:DFR-40C) was laminated 
in the patchboard, after exposing a conductive pattern, negatives were developed, and the plating resist 15 was 
formed. 

(II) It was immersed in the non-electrolytic copper plating liquid shown in Table 1 for 1 1 hours, and the build up 
multilayer printed wiring board ( drawing 5 (e)) with which the 25-micrometer-thick non-electrolytic copper 
plating film 7 was formed in the part except plating resist was manufactured. 

[0046](Example 5) 

(1) Process (1) of Example 1 After carrying out, perform electrolytic copper plating, changing current density, 
and give heterogeneous copper plating to the conductive pattern surface, form the roughened surface 3 in it, and 
it ranks second to it, Beforehand, it is a diameter to the portion which forms a viahole. The polyimide adhesive 
film 12 in which the 150-micrometer opening 10 was formed, The polyimide film 13 was laminated sequentially 
from the direction respectively near a patchboard, and was pasted up by carrying out heat pressing for 30 
minutes by 275 ** and 45 kg/cm . 

(2) The smooth side 6 was formed in the conductive pattern 1 exposed by said opening by processing the 
process (10) of said Example 1. 

(3) The copper film 7 was formed by the spatter. 

(4) Said process (1) - (3) Process (1) of Example 1 after repeating twice [ further ] By carrying out once, the 
build up multilayer printed wiring board of four layers was manufactured. The mimetic diagram of the viahole part 
of said build up multilayer printed wiring board is shown in drawin g 6. 

[0047]Thus, the adhesion strength of the heat-resistant-resin insulating layer of a multilayer printed wiring board 
and plating film which were manufactured is measured by the method of JIS-C-6481, and the result is shown in 
Table 3. 
[0048] 
[Table 3] 
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[0049] 

[Effect of the Invention]As stated above, according to a multilayer printed wiring board of this invention, and a 
manufacturing method for the same. In [ improve the adhesion of the flank part of a conductor layer and a heat 
resistant resin layer and ] the time of the thermal shock at the time of laser beam machining, or a thermo cycle, 
The effect which can provide the build up multilayer printed wiring board which could prevent the crack 
generated in a heat resistant resin layer, and was excellent in the connection reliability of a viahole, and 
contributes industrially is very large. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) - (f) It is a figure showing the manufacturing process of the build up multilayer interconnection 
board of Example 1, respectively. 

[Drawing 2] (a) - (f) It is a figure showing the manufacturing process of the build up multilayer interconnection 
board of Example 2, respectively. 

[Drawing 3] (a) - (f) It is a figure showing the manufacturing process of the build up multilayer interconnection 
board of Example 3 f respectively. 

[Drawing 4] (a) - (f) It is a mimetic diagram of the viahole part of the build up multilayer interconnection board of 
No. 2 of Example 3-7. 

[Drawing 5] (a) - (e) It is a figure showing the manufacturing process of the build up multilayer interconnection 
board of Example 4, respectively. 

[Drawing 6]It is a mimetic diagram of the viahole part of the build up multilayer interconnection board of Example 
5. 

[Drawing 7] It is a mimetic diagram of a typical viahole. 
[Description of Notations] 

1 Conductive pattern (the 1st layer) 

2 Substrate 

3 The roughened surface of a conductive pattern 

4 Layer insulation layer 

5 The roughened surface of a layer insulation layer 

6 The smooth side of a conductive pattern 

7 Copper-plating film (the 2nd layer) 

8 Conductive pattern (the 3rd layer) 

9 Conductive pattern (the 4th layer) 

10 Resist to soft etching 

1 1 Carbon dioxide laser 

12 Polyimide adhesive film 

13 Polyimide film 

14 The nozzle for sandblasting 

1 5 Resist for nonelectrolytic plating 
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